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Abstract — It is estimated that 25% of the globally produced 
pesticides are used in developing countries and African 
farmers use only 4%. However, more than 90% of the global 
minimum of 300,000 death cases related to pesticides 
poisoning annually are believed to occur in developing 
countries. Efforts have been made worldwide to restrict or 
ban the use of persistent pesticides while regulating the use 
of other pesticides to ensure environmental and food safety. 
However, most pesticide dealers and users of many 
developing countries including Ghana have not come to 
terms with the associated safety practices that ensure a safe 
use to keep the integrity of our environment. Pesticide 
residues have been detected in food, water, water sediment, 
air, blood and human breastmilk because ofpesticideabuses. 
This paper reviews some abuse practices during handling 
and storage, application, or disposal; associated exposures; 
public health risks associated with the abuse practices; as 
well as issues of monitoring and enforcement. Some 
instances of casualties are also discussed. 

Keyword—pesticide abuse, pesticide application,pesticide 
disposal, pesticide handling, pesticide residue. 

I. INTRODUCTION 

Qobal pesticides use was estimated at 2.26 megatonnes in 
2001 and 2.4 megatonnes in 2006 and 2007. While 2.5 
megatonnes is estimated to be used yearly in recent times, 
40% is estimated to be herbicides, 17% insecticides and 10% 
fungicides (WHO, 2008; NPAS, 2012). According to WHO 
(2008), the use of pesticides has increased in developing 
countries with Africa, South and Central America, Asia and 
Eastern Mediterranean being the fastest growing pesticides 
markets. It is estimated that 25% of the global pesticides 
produced are used in developing countries and African 
farmers use only 4% (WHO, 2008; NPAS, 2012). In Ghana, 


it is estimated that pesticides worth approximately 100 
million dollars are imported annually (NPAS, 2012). 

Though the amount of pesticides used in the 
developing world is relatively low, developing countries 
have higher pesticides risk due to abnormal exposure to 
pesticides resulting from abuse/misuse. Weaker links 
between healthcare as well as regulatory systems and 
pesticide dealers and users increases the impact and 
occurrences of the abuses (WHO, 2008). About 1-5 million 
pesticide poisoning cases are estimated to occur annually in 
the world, causing about 20,000 fatalities in agricultural 
workers, and a chunk of this is recorded in developing 
countries (WHO, 2004). Also, about 99% of the global 
minimum of 300,000 death cases related to pesticides 
poisoning annually are believed to occur in developing 
countries (WHO, 2008). Most authors attribute these 
happenings to pesticides use but a critical analysis of issues 
points to the fact that pesticides misuse is the issue. 

Rachel Carson in 1962 wrote the Silent Spring to 
raise public awareness ontheeffects of harmful pesticideuse 
on our health and environment. Efforts have been made to 
restrict or bam the use of persistent pesticides while 
regulating the use of otherpesticides to ensure environmental 
and food safety. However, most pesticide dealers and useis 
of many developing countries have not come to terms with 
the associated safety practices that ensure a safe use to keep 
the integrity of our environment. Regulatory bodies have 
challenges that do not allow them to work efficiently on their 
mandate. 

This paper is a review of some of the abuse/misuse 
practices, associated exposures, monitoring and law 
enforcement, and public health issues associated with 
pesticide abuses with some instances of casualties discussed. 
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n. COMMON ABUSE PRACTICES 

Some recorded and observed pesticides abuse/misuse 
practices have been discussed. These practices may be 
classified broadly under three main headings namely: 
pesticide handling and storage, application and pre - harvest 
observation, or disposal. 

2.1 Pesticide handling and Storage 

In many parts of Ghana and other Sub Saharan African 
countries, pesticide handling is one of the most important 
factors that makes its use dangerous (Clarke et al., 1997). 
Most pesticide sellers and farmers in Ghana are ignorant on 
proper handling of pesticides. Some pesticides sellers display 
their products in direct hot sunny conditions while others sit 
in pesticide stores and display rooms all day inhaling strong 
fumes of pesticides. Most sellers and farmers alike neither 
put on protective clothing nor wash after handling pesticides. 
Farmers store used or unused pesticides together with food 
in inappropriate places. According to Okoffo et al. (2016), 
52% of cocoa farmers in the formerly Brong Ahafo Region 
store pesticides in their homes (bedrooms, storerooms, 
porches or on roofs). Clarke etal.{l991) also found out that 
almost 50% of farmers stored their pesticides in their homes 
with a lot of them storing them in their bedrooms. Mattah et 
al. (2015) also reported that 86% of farmers in the Greater 
Accra Region stored their pesticides at home. Considering 
data available since the 90s, it is obvious that not much has 
changed regarding how and where farmers store used or 
unused pesticides. In most communities, there have been 
numerous but unreported cases of children accidentally 
drinking pesticides because they were stored at home and in 
places that could be easily reached by children; and or the 
pesticides were not stored in their original containeis 
(especially in water bottles). In 2010, it was reported in the 
Upper East Region that 15 farmers died of suspected 
pesticides poisoning as a result of poor storage of pesticides 
in their homes, the pesticides leaked into their food stock 
(NPAS, 2012). Applicators have confirmed experiencing 
symptoms indicative of the effect of poor handling of 
pesticides. Report on a survey conducted by the National 
Presbyterian Agricultural Services (NPAS, 2012) in 14 
villages in the Upper East Region of Ghana indicated that a 
quarter or a third of 183 applicators confirmed inhaling or 
experiencing chemical spillage on their bodies respectively 
due to poor handling. Obviously, if the country can reduce 
risks of pesticide abuse and their effects on users, handling 
and storage are key areas to look at. 

2.2 Abuses in pesticides application 
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In Ghana, most cocoa farmers and about 87% of vegetable 
farmers use pesticides (Okoffo et al., 2016; Dinham, 2003). 
Pesticides are alsoused extensively in the production of other 
commodities like cowpea, maize, rice, cassava, fmits etc. 
They are also used for pest control in the homes (Mattah et 
al., 2015). There are several avoidable pesticides application 
practices that result in greater risk to humans, other 
mammals, and the environment at large. Most farmers and 
applicators of pesticides (labourers) do not use adequate 
Personal Protective Equipment (PPEs). In a survey by 
Okoffo et al. (2016), it was revealed that while 45% of cocoa 
farmers partially used PPEs, 20% do not use PPEs at all 
during pesticides application. Most of these farmers used 
handkerchiefs or face towels in place of respirators, a 
practice not unique to only cocoa farmers. According to 
Mattah et a/. (2015), less than 30% of farmers generally use 
full PPEs. Dari et al. (2016) confirmed 80% of tomato 
farmers in the northern part of Ghana do not use PPEs during 
pesticides apphcation. Also, in a survey in the Ashanti and 
Brong Ahafo Regions, it was confirmed that less than 20% 
of applicators used full PPEs (Afari-Sefa, 2015). These 
suggest that about 70% or more of farmers generally do not 
dress appropriately during pesticides application exposing 
part(s) of their bodies as entry points for pesticides. The 
phenomenon has been attributed to the fact that users 
complain of the discomfort they go through in using PPEs 
becauseofthehotandharsh weather condition in the tropics. 
To others, PPEs are expensive or unavailable; and yet with 
some others, they don’t see the relevance or are ignorant of 
the benefits of using PPEs (Clarke et al., 1997). These are 
issues governments and researchers must find solutions to, 
because pesticide use has come to stay. Research may be 
needed to look for innovative ways of progressive^ 
providing comfortable but affordable and readily available 
PPE set for farmers in the tropics. A comprehensive plan may 
be needed to reach almost all farmers in the country to expose 
them to among otherthings the need to use protection during 
pesticide apphcation. There exists also the use of nozzles 
meant for applying fungicides/insecticides for herbicide 
apphcation and vice versa. Most farmers and apphcators 
alike don’t know much about drift, its effect and how to 
minimize it. Pesticides are apphed close to water bodies 
whUe the maximum number of times a pesticide can be 
apphed in the growing season on the same field is exceeded 
(Asante and Ntow, 2009). Some farmers stiU apply banned, 
expired, overdose, or pesticides not registered by the EPA. 
Some also use pesticides on crops they are not registered for 
(example is the use of pesticides strictly supphed for use in 
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cocoa on tomatoes), or unapproved mixture (cocktaU) of 
pesticides (NPAS, 2012; Homa eta/.,2007; Dari etal., 2016) 
and stir pesticides with bare hands (Okoffo et al., 2016). A 
survey conducted in tomato growing communities of the 
Asante Akyem Agogo District of Ghana confirmed the use 
of non-recommended pesticides in tomato production (Obiri 
- Danso eta/., 2011). Also, some farmers apply pesticides too 
close to harvesting time ignorant of or not considering pre - 
harvest intervals, in order to sell “good looking” vegetables 
at the request of market women (market queens) and 
consumers who are mostly ignorant of the effect of its 
consumption (Adu-Kwateng et al., 2016; Dari et at., 2016; 
Ntow et al., 2006). Such fruits or vegetables are just washed 
with water after harvesting and sent to the market. This 
practice renders a greater portion of farm produce 
contaminated before consumption. Also, one of the most 
ignored precautions on pesticide application is time of re¬ 
entry after pesticide application. 

2.3 Disposal 

Disposalof ejqtired pesticides,left over solutions, waterfrom 
cleaned equipment and most importantly empty pesticide 
containers constitute the major disposal practices that lead to 
misuse (Okoffo et al., 2016; NPAS, 2012; Mattah et al., 
2015; Afari-Sefa et al., 2015). With empty/used containers, 
most farmers dump them in the farms or bush, some bury in 
the farm, a few bums them while others re-use for household 
purposes (to keep water and other food items such as palm 
oil, salt or sugar among others) after washing them (Okoffo 
et al., 2016; NPAS, 2012; Mattah et al., 2015; Afari-Sefa et 
a/., 2015). Mostfarmers dispose left overpesticides solutions 
and water from washed equipment in their fields while a few 
dispose them in a designated area on their farms (Okoffo et 
a/., 2016; Afari-Sefa eta/., 2015). The inappropriate disposal 
of pesticides, solution, cleaning water and containers has 
resulted in the accumulation of pesticide residues in the soil, 
underground and surface water. 

III. ABUSE PRACTICES AND ASSOCIATED 
EXPOSURES 

The ejqDosure/poisoning of farmers, applicators or consumers 
occur in Ghana mainly through oral ingestion, dermal 
contact, and/or inhalation. Oral ingestion occurs 
accidentally, especially in children through abuse practices 
like storage of used or unused pesticides in the home or in 
used food or water containers. Others accidentally consume 
pesticides when they take sugar, salt, oil, water and other 
foods kept in used pesticide containers. Farmers and 
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applicators again get exposed because they eat, drink water 
or smoke with an unwashed hand after pesticide handling or 
application. Consumers also get erqDosed largely by 
consuming farm produce that have pesticide residues (Hke 
fmit and vegetables), especially when farmers do not obey 
pre-harvest interval, spray more than the recommended 
dosage or exceeding the number of times apesticide can be 
applied in a season and/or when pesticides are applied on 
crops they are not recommended for. This is very worrying 
situation for consumers because most of the farm produce on 
the local market are not tested for their pesticide residue 
levels before or after getting to the market. High levels of 
pesticide residues have been detected on cabbage, onion, 
cucumber, lettuce, tomatoes, okra, pepper garden eggs and 
pawpaw from various market centers in experimental 
surveys (Dariet fl/., 2016; Hanson ef a/., 2007; Hussain ef a/., 
2002, Bempah era/., 2011; Botwe era/., 2012a; Ntow era/., 
2001; Darko and Akoto, 2008, Osei-Fosu, 2014). Due to the 
non-observance of minimum allowable distance between 
water bodies and spray area, disposal abuses as well as mn- 
offs from farms (especially on vegetable and rice farms 
which are close to water bodies), most water bodies are 
contaminated with pesticide residues which are being taken 
mostly by Ghanaians in mral farming communities where 
there is no access to treated water (Fosu - Mensah et al. 
2016a, b and c). Botwe et al. (2012b) in an e)q3eriment in 
Ghanaian communities where pesticide abuse is rampant 
recorded significant levels of pesticide residues in both water 
and water sediments detrimental to human health. Fosu - 
Mensah er a/. (2016a; 2016b; 2016c) also detected pesticide 
residues above the WHO Maximum Residue Limits (MRL) 
in soils and water samples in cocoa farms in the country. 

Most farmers or applicators in Ghana have and 
continue to experience dermal contact with pesticides as 
reported by various research works (AttabUa et al., 2017; 
Clark et al., 1997). Dermal contact is by far the largest 
pathway through which pesticides enter the body of farmers 
and applicators. Non-use or partial useofPPEs exposes body 
parts of farmers and applicators to spillage during handling 
or loading, or leakages from knapsack sprayers during 
application. Others get drenched in the very solution they 
spray because the nozzles height may be too high or the right 
pattern of spraying was not followed. In most situations, the 
applicator’s clothe collects the sprayed solution from the 
crop or weed during spraying while they walk through the 
sprayed area. 

Pesticides inhalation also continues to be a 
challenge in Ghana. The non-use of respirators or nose 
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masks during pesticide handling, loading and application 
predisposes a lot of applicators to the effects of inhaling 
pesticides. Farmers usually complain of difficulty in 
breathing when using respirators. The problem with using 
handkerchiefs as nose mask is that they are able to absorb the 
solution when there is drift, increasing risk of inhalation. 
Some applicators also use nozzles that encourage drift 
resulting in pesticide mists in the air. Most farms in the peri¬ 
urban areas do not have wind/drift break borders that would 
save the immediate environment from some amount of drift 
exposing close by populations to pesticide poising. Most 
chemical sellers inhale chemical fumes while they sit and 
even eat in their store or showrooms. Some apply pesticides 
that are not meant for domestic use in their homes while some 
others do not allow aeration in their rooms after application 
of pesticides. Worrying health impacts similar to those seen 
with pesticides misuse in the agricultural sector are being 
recorded in homes especially in the control of bedbugs and 
rodents. In July of 2016 in Kumasi, two siblings died after 
allegedly inhaling a substance (insecticide) that was used to 
control bed bugs (Ghana Web, 2016). 

IV. PUBLIC HFA ITH ISSUES 

Farmers and applicators are not the only individuals affected 
by the harms caused by the misuse of pesticides in Ghana but 
consumers too. Medical officers believe that some medical 
conditions and deaths among Ghanaians perceived to be 
“natural” may be related to pesticide abuse, partly because 
poisonings are hard to diagnose (NPAS, 2012). Pesticide 
poisoning may be similar to other disorders like pneumonia, 
asthma, heatstroke, low blood sugar or intestinal infections 
(Oudejans, 1991). Pesticide poisoning may be connected to a 
variety of human health challenges from headaches to cancer, 
reproductive issues, endocrine dismption, nervous system 
issues, skin and eye irritation, dizziness, fatigue, systemic 
poisoning and others which can be severe or fatal 
occasionally (Sarwar, 2015; Oudejans, 1991). While acute 
health challenges may occur immediately or a few minutes, 
hours or days after e)q30sure, chronic health effects occur 
long after even minimal exposure to pesticides. 

Overall, pesticide ejqtosures to farmers, applicators 
and consumers result in accumulation of pesticide residues 
and they suffer the effects. For these practices, Ntow et al. 
(2008) revealed 88% of farmers’ blood semm and 75% of 
human breastmUk contained high levels of pesticide residues. 
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Daily intake of DDTs and HCHs for infants from human 
breastmilk were above the threshold compared with the 
guidelines as proposed by health Canada. Numerous other 
studies have also detected levels of pesticide contamination 
on farmers in Ghana, reviling that some farmers have 
accumulated pesticides residue at levels above the tolerable 
daily intake limit in their blood and breastmilk. This 
adversely affect their health as well the health and 
development of their lactating babies (NPAS, 2012; Ntow, 
2001; Ntow et al., 2008; As ante and Ntow, 2009). In 2008, 
Ntow reported on a work carried out in 2005 which revealed 
that farmers with these high levels of pesticide residue had 
been exposed to pesticides for between 1-26 year(s) (Ntow 
et al., 2008). This implies that children belonging to farmer 
households who were fed with contaminated milk would be 
at least 25 years or below by the time of the research. 
Thirteen years on in 2018 makes children belonging to 
farmer households who were fed with such contaminated 
breast mUk 38 years or below, and may be susceptible to the 
repercussions of the contamination. Some pesticide residues 
that have been detected in food, water, water sediment, air, 
blood and human breastmilk at significant levels are listed in 
Table 1. Table 2 also summarizes the possible symptom(s) 
seen with poisoning from some active ingredients of 
pesticides registered in the country. 

V. PESTICIDE USE AND HE4LTHCARE IN 

GHANA 

In Ghana, one limitation that has made the recognition of 
pesticide poisoning a challenge is the fact that medical 
practitioners have mostly been left out of pesticide misuse 
issues as well as the fight against its effects on humans. 
Generally, there is a weak linkage between the occupation of 
individuals, the clinical symptoms they report at healthcare 
facilities and the diagnosis and treatment they receive, 
especially in the mral areas. Training health workers in the 
safe handling, identification and management of pesticide 
poisoning at aU health posts will be of great help to the 
country. Involving healthcare practitioners in pesticide abuse 
issues and organizing special sensitization programmes for 
them would strengthen theirability to perfectly link farmers’ 
history on pesticide use with clinical symptoms they present 
at health care facilities to ensure proper diagnosis and 
treatment. This would help to reduce the effect of exposures 
they (Farmers) undergo. 
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Table 1: list of some pesticides detected in food and water in Ghana and their levels 


Pesticide 

Commodity 

Level Detected 

Standard Measure 

Reference 

Alpha- 

endosulfan 

Water 

Up to 0.018 pg/L 

Australian guideline value 0.05 
pg/L 

Kuranchie-Mensah et al., 2012 

Alpha- 

endosulfan 

Water 

Up to 0.03 pg/L 

WHO MRL 0.01 pg/L 

Fosu Mensah et al., 2016a 

Endosulfan 

sulfate 

Water 

UptoO.185 pg/L 

Australian guideline value 0.05 
pg/L 

Kuranchie-Mensah et al., 2012 

Endosulfan 

sulfate 

Water 

Up to 0.04pg/L 

WHO MRL 0.01 pg/L 

Fosu Mensah etfl/., 2016a 

Heptachlor 

Water 

Up to 0.04pg/L 

WHO MRL 0.03 pg/L 

Fosu Mensah et al., 2016a 

Delta-HCH 

Water 

Up to 0.08pg/L 

Austrahan guideline value 0.05 
pg/L 

Kuranchie-Mensah et al., 2012 

DDT 

BreastmUk 

0.6 - 58.2 pg/kg 

Health Canada TDI = 20 pg/kg 

Ntow et al., 2008 

HCHs 

BreastmUk 

0.5 - 29.6 pg/kg 

Health Canada TDI= 0.3 pg/kg 

Ntow et al., 2008 

HCB 

BreastmUk 

0.04-2.4 pg/kg 

Health Canada TDI=0.3 pg/kg 

Ntow et al., 2008 

Malathion 

Tomatoes 

0.120 mg/kg 

WHO MRL 0.1 mg/kg 

Darko and Akoto 2008 

Malathion 

Eggplant 

0.298 mg/kg 

WHO MRL 0.1 mg/kg 

Darko and Akoto 2008 

Malathion 

Pepper 

0.143 mg/kg 

WHO MRL 0.1 mg/kg 

Darko and Akoto 2008 

Malathion 

Cucumber 

0.03 - 0.04 mg/kg 

EU MRL 0.02 mg/kg 

Osei-Fosu et al., 2014 

Chlorpyrifos 

Cucumber 

0.05 -0.07 mg/kg 

EU MRL 0.05 mg/kg 

Osei-Fosu et al., 2014 

Chlorpyrifos 

Lettuce 

1.20 -1.27 mg/kg 

EU MRL 0.05 mg/kg 

Osei-Fosu et al., 2014 

Chlorpyrifos 

Water 

0.06 pg/L 

EU MRL 0.05 pg/L 

Fosu Mensah et al., 2016b 

My thyl - 
Chlorpyrifos 

Tomatoes 

Up to 

0.006mg/kg/day 

WHO/FAO ADI 

O.OOImg/kg/day 

Botwe et al., 2012a 

Dhyl 

chlorpyrifos 

Tomatoes 

Up to 

0.008mg/kg/day 

WHO/FAO ADI 

O.OOImg/kg/day 

Botwe et al., 2012a 

Ehyl 

chlorpyrifos 

Eggplant 

Up to 

0.005mg/kg/day 

WHO/FAO ADI 

O.OOImg/kg/day 

Botwe et al., 2012a 

Fenitrothion 

Cucumber 

0.13-0.5 mg/kg 

EU MRL O.OI mg/kg 

Osei-Fosu et al., 2014 

Dime tho ate 

Cabbage 

0.13-0.15 mg/kg 

EU MRL 0.02 mg/kg 

Osei-Fosu et al., 2014 

Dimethoate 

Cucumber 

0.02 - 0.14 mg/kg 

EU MRL 0.02 mg/kg 

Osei-Fosu et al., 2014 

Dime tho ate 

Lettuce 

3.00 -3.10 mg/kg 

EU MRL 0.02 mg/kg 

Osei-Fosu et al., 2014 

Diazinon 

Lettuce 

0.05 - 0.08 mg/kg 

EU MRL 0.01 mg/kg 

Osei-Fosu et al., 2014 

Diazinon 

Water 

0.06 pg/L 

WHO MRL 0.05 pg/L 

Fosu Mensah etfl/., 2016b 

Dichlorvos 

Eggplant 

0.007 mg/kg/day 

WHO/FAO ADI 

0.004mg/kg/day 

Botwe et al., 2012a 

Deltamethrin 

Water 

0.03-0.07 pg/L 

WHO MRL 0.05 pg/L 

Fosu Mensah et al., 2016c 

Lambda - 

cyhalothrin 

Lettuce 

0.02 -0.90 mg/kg 

EU MRL 0.02 mg/kg 

Osei-Fosu et al., 2014 


TDI = Health Canada Tolerable Daily Intake, ADI = Acceptable Daily Intake 
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Table 2. Some active ingredients of pesticides registered in the country and their poisoning symptoms 


Gtoup 

Active ingredient used in Ghana 

Symptoms 

Reference 

Pyrethriods 

Permethrin, Cypermethrin, 
Fenvalerate, Lambda-cyhalothrin 

Fine tremor, reflex hyperexcitability, salivation, choreoathetosis,abnormal facial 
sensation, dizziness, headache, fatigue, vomiting, diarrhea and irritability tosoundand 
touch,pulmonary edema, muscle fasiculations, seizures and coma 

Roberts and 

Reigart, 2013; Goel 
and Aggarwal, 

2007 

Organophosph 
ates (OPs) 

Chlorpyrifos, diazinon, 
fenithrothion, dimethoate, 
malathion, methyl parathion 
(baned), 

Early symptoms: headache, nausea, dizziness, sweating, lacrimation, salivation and 
rhinorrhea. Worsening symptoms: muscle twitching, weakness, tremor, incoordination, 
vomiting, abdominal cramps and diarrhea. Blurred/dark vision, restlessness,memory 
loss,confusionand depression,bizarre behavior resembling alcohol intoxication. In 
children: bradycardia, muscular fasciculations, lacrimation, sweating. Seizures, 
lethargy and coma. 

Roberts and 

Reigart, 2013; 

Goel and 

Aggarwal, 2007 

Carbamates 

Carbofuran, Carbendazim, 

Malaise, muscle weakness, dizziness, constricted pupils, salivation, slobbering, profuse 
sweating, incoordination, muscle twitching and slurred speech. Fleadache, nausea, 
vomiting, abdominal pain, and diarrhea. Transient hyperbilirubinemia may occur. Acute 
pancreatitis, coma, seizures, hypotonicity, hypertension and cardiorespiratory 
depression. 

Roberts and 

Reigart, 2013; Goel 
and Aggarwal, 

2007 

Dipyridilium 
or Bipyridyl 

Paraquat 

Localized injury to tissues of contact skin, hands may become dry and fissured, 
horizontal ridging of the fingernails. Chronic exposure causes loss of fingernails. 
Ingestion: Severe inflammation, bums and ulceration of the tongue, oral mucosa and 
throat, corrosive injury to the gastrointestinal tract, renal tubular necrosis, hepatic 
necrosis and pulmonary fibrosis, haemorrhagic pulmonary oedema or acute respiratory 
distress syndrome (ARDS). Moderate poisoning: Vomiting, diarrhoea and dysphagia, 
followed by irdld renal tubular damage with respiratory symptoms (cough, 
breathlessness and pulmonary opacities), death. Severe poisoMing: Ulceration and 
multi-organ dysfunction.Respiratory problems, renal failure, metabohc acidosis, 
hepatocellular damage and death. 

Roberts and 

Reigart, 2013; Goel 
and Aggarwal, 

2007 

Chlorophenox 

yacetic 

herbicides 

2,4-D 

(2,4dichloropheno}Q'acetic acid) 

Ingestion: Burning, nausea, vomiting, facial flushing and profuse sweating. In large 
quantities: headache,dizziness, muscle weakness, depress ion, coma, rhabdomyolysis 
and respiratory distress. Renal injury produces oliguria and proteinuria. 

Roberts and 

Reigart, 2013; Goel 
and Aggarwal, 

2007 

Phosphonate 

herbicides 

Qyphosate 

Mouth and throatpain, nausea, vomiting, diarrhea and abdominal discomfort. Oral 
exposures: Tachypnea, dysrhythmias,hypotension,non-cardiogenicpulmonary edema, 
hypovolemic shock, oliguria and respiratory failure. Seizures and depression. 

Roberts and 

Reigart, 2013 
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VL WEAK MONITORING AND 
ENFORCEMENT SYSTEMS 

There are excellent mechanisms in place to ensure the 
regulation of pesticide sale and use in the country. As part of 
its objectives, the Environmental Protection Agency of 
Ghana is responsible for the implementation of 
environmental policies and ensure that planning is integrated 
and consistent with the country’s desire for effective and 
long-term maintenance of environmental quality. It also 
ensures that there is an environmentally sound and efficient 
use of both renewable and nonrenewable resources in the 
process of national development. It also has to guide 
development to prevent, reduce, and as far as possible, 
eliminate pollution and actions that lower the quality of life. 
Again, it has to apply legal processes in a fair, equitable 
manner to ensure responsible environmental behaviour in the 
country, among others. However, the body lacks the human 
resource to embark on regular monitoring of pesticide sale 
and use. The Ministry of Food and Agriculture (MoFA) has 
the Plant Protection and Regulatory Services Directorate 
(PPRSD) and is mandated through the Pesticide and 
Fertilizer Regulatory Division Act 803 (2010) to compliment 
the Ghana EPA to supervise and train pesticide inspectors, 
register and inspect pesticide dealers and provide 
information materials and training on pesticides, among 
others, for retailers and farmers. Also, to tackle illegal 
pesticides trade, the Ghana Revenue Authority’s Customs 
Division is mandated under Act 791 (2009) to regulate all 
imports into Ghana including chemicals (Kwakye et al. 
2018). Under the auspices of the Ghana EPA, the customs 
division examines documents and certificates issued by the 
Ghana EPA to validate the claim of the bearer regarding a 
particular importation. The law (Act 791) gives customs 
officers the Jurisdiction to search for certain persons, 
premises and baggage and seize prohibited items, including 
pesticides (Kwakye et al. 2018). The Food and Dmgs 
Authority of Ghana as part of its mandate must ensure the 
safety and wholesomeness of food; and also ensures that 
household chemicals (including pesticides) are safe and 
effective. There seem to be no or weak systematic routine test 
on foods available in the Ghanaian market for pesticide 
residue by the appropriate governmental regulatory body 
(NPAS, 2012). Even though testing for pesticide residues on 
export crops such as cocoa is routine and stringent, such 
stringency is seemingly not applied when it comes to food 
produced and consumed locally. This is partly because there 
seems to be a lack of clarity over the exact governmental 
agency responsible for conducting such tests. Farmers 
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involved in export - oriented cash crop production are 
usually trained in Good Agricultural Practices (GAP) and 
safe use of pesticides but those who produce forthe domestic 
market are usually left out. Under Act 528 (1996), 
incorporated in Section n of the EPA Act 490 of 1994, it is 
required that aU stakeholders including importers, dealers, 
applicators and transporters are licensed. The Act states that 
importation, formulation and manufacturing, distribution or 
sale, and commercial application and transportation are the 
key activities under pesticide management; and lists bulk 
storage and disposal of pesticide waste and containers as 
other activities (EPA, 2012). Currently, there exist 
unregistered pesticide dealers (NPAS, 2012), unregistered 
and banned pesticides are in the hands of farmers and on the 
shelves of dealers (Afari-Sefa etal., 2015; Dari ef a/., 2016), 
unregistered applicators, transporters and distributors, and 
improper disposalofpesticide waste and containers. Kwakye 
et al. (2018) after a survey on the pesticides policy 
implementation in Ghana concluded that the implementation 
has not adequately dealt with non-state actors like pesticide 
importers, dealers’ and farmers with respect to the choice of 
particular pesticides for a given problem, technical 
knowledge on field diagnosis of pests and diseases, 
professionally dispensing pesticides to farmers, the use of 
PPEs. State actors on the pesticides policy implementation 
also have challenge with availability of pesticide user 
manuals to be effectively used by pesticide dealers, lack of 
accredited laboratory to test the quality of pesticide products, 
the lack of financial benefits and bonuses, inadequate 
inspectors assigned to dealers and users of pesticides, and 
inadequate transportation facilities to easily access pesticide 
dealers and users (Kwakye et al. 2018). 

VIL PESTICIDES REGISTERED IN GHANA 
FROM 2010 - 2015 

Ghana’s Environmental Protection Act requires that 
pesticides are classified as for general use, restricted use, 
suspended or banned. A pesticide may be classified as 
suspended or restricted if its application may have 
unreasonable effects on humans, animals or the environment. 
Ghana’s number of registered pesticides continues to rise and 
currently has almost 540 registered pesticides and 32 banned 
pesticides (Fig. 1.0). AU banned pesticides are within the 
insecticide groups, which also constitute the largest group of 
pesticides registered for use in the country, followed by 
herbicides then fungicides. Plant growth regulators, 
moUuscicides, rodenticides, nematicides and adjuvants 
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constitute the other few pesticides registered for use in 
Ghana. 



Year 

Fig.l. Ghana's pesticides registration trends from 2010 - 2017 


■ Insecticides 

■ Fungicides 

■ Herbicides 

■ Others 

■ Total 

■ banned 


VIII. CONCLUSION 

It is evidently clear that pesticide abuse is common in Ghana 
and occurs from pesticides handling through usage to 
disposal. To minimize abuse and its consequentialeffects on 
human and the environment, there is the need for regular 
public awareness creation, strong linkage between pesticide 
use and healthcare, a reduced reliance on pesticides use 
through adoption of integrated pest management (IPM) 
systems. Research is needed in developing inexpensive PPEs 
suitable to for use by tropical farmers as well as innovative 
ways of collecting pesticide wastes to prevent pollution. It is 
also pmdent that national agencies responsible for the 
monitoring and enforcement of legislation on pesticide sale 
and use are empowered to ensure a strict adherence to the 
rules and make the environment safe for now and generations 
to come. 
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